Introduction
============

Alcoholic cardiomyopathy is a type of myocardial degeneration resulting from a large amount of alcohol consumption with varied clinical manifestations such as cardiac enlargement, cardiac insufficiency and arrhythmia, which mainly occurs in the 30- to 50-year age group ([@b1-etm-0-0-3363],[@b2-etm-0-0-3363]). In recent years, with improvement of the standard of living and changes of lifestyle, the number of heavy drinking in China has been increasing rapidly, which is inevitably leading to enhanced risks of alcoholic cardiomyopathy ([@b3-etm-0-0-3363]). Patients with relatively milder symptoms may gradually recover following discontinuation of alcohol consumption.

In the present study, 60 patients with alcoholic cardiomyopathy at the Department of Cardiovascularology, Xiangyang Hospital (Hubei, China) were selected and the clinical effects of the treatment of carvedilol and trimetazidine were compared.

Patients and methods
====================

### Patients

Sixty patients, diagnosed with alcoholic cardiomyopathy at the Department of Cardiovascularology, Xiangyang Hospital were selected between March 2012 and July 2014. The patients conformed to the clinical diagnostic criteria. The patients were randomly divided the patients into the carvedilol (n=20), trimetazidine (n=20) and control (n=20) groups. The carvedilol group included 17 men and 3 women with an age range of 31--64 years and an average age of 45.8±4.6 years. Alcohol consumption for this group was 8.1--18.6 years with an average of 12.2±3.9 years, and the cardiac functional grading for 13 and 7 cases was grade II and III, respectively. The trimetazidine group included 16 men and 4 women with an age range of 30--65 years and an average of 46.8±4.2 years. Alcohol consumption for this group was 7.8--19.0 years with an average of 11.9±3.6 years, and the cardiac functional grading for 14 and 6 cases was grade II and III, respectively. The control group included 18 men and 2 women with an age range of 33--64 years and an average of 46.6±4.3 years. Alcohol consumption for this group was 746.6±4.3 years with an average of 11.3±3.3 years, and cardiac functional grading for 15 and 5 cases was grade II and III level, respectively. Differences in gender, age, alcohol consumption years and cardiac functional grading of the three groups were not statistically significant (p\>0.05).

### Inclusion and exclusion criteria

Inclusion criteria for the study were: i) History of long-term (≥6 years) heavy consumption of alcohol or bibulosity; ii) heart failure and cardiac enlargement and other symptoms; iii) amount of alcohold consumed for men was \>80 g/day, and women was \>40 g/day; and iv) agreed with the study and provided written informed consent.

Exclusion criteria for the study were: i) Patients with other heart diseases; ii) patients who disagreed with the study, or had a drinking temperance \<6 months; and iii) patients with incomplete clinical data.

The present study was approved by the Ethics Committee of Xiangyang Hospital.

### Treatment methods

The patients in the control group were administered conventional drugs, including digoxin, diuretics, angiotensin-converting enzyme inhibitor (ACEI) and spironolactone, and cardiac color ultrasound and chest X-ray examinations were performed. The changes of pulmonary rates, blood pressure and heart rate were observed daily, electrocardiographic examination was performed once every three days and the patients were suggested to discontinue consumption of alcohol and take a good rest.

The patients in the carvedilol group were administered conventional drugs and carvedilol, initial dose of 6.25 mg/time, twice per day orally. If patients tolerated the dose, the systolic blood pressure was measured in erect position 1 h following drug treatment, and the dose was maintained for 7--14 days, which was subsequently increased to 12.5 mg/time, twice per day orally.

For the trimetazidine group, the patients were administered with conventional drugs and trimetazidin. The dosage regimen was 20 mg/time, three times per day after a meal.

### Observation indices

The heart functions \[left ventricular ejection fraction (LVEF), C-reactive protein (CRP), and 6-min walking distance\], heart rate, blood pressure (systolic pressure and diastolic pressure) and heart enlargement (cardiothoracic proportion and left ventricular diameter) were compared for the three groups prior to and after treatment.

### Curative effects assessment standard

Excellence was considered when cardiac function was improved by ≥2 levels. Effective was considered when cardiac function was improved by 1 level. Ineffective was considered when cardiac function was not improved or even deteriorated.

### Statistical analysis

SPSS 15.0 statistical software (SPSS 15.0 statistical software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. Data were presented as mean ± standard deviation. The comparison among groups was made by variance analysis. The pair-wise comparison was made by using the q-test. Enumeration data were tested by using the χ^2^ test, ranked data were tested using the rank-sum test. Difference was of statistical significance in case of the bilateral p\<0.05.

Results
=======

### Comparison of cardiac function indices prior to and after treatment

Prior to treatment, LVEF, CRP, and 6-min walking distance of the three groups were not statistically different (p\>0.05). Following treatment, the differences of LVEF, CRP, and 6-min walking distance of the three groups were statistically different (p\<0.05). In comparison to the control group, the carvedilol and trimetazidine groups showed significant improvement in LVEF and CRP and the 6-min walking distance (p\<0.05). However, the differences between the carvedilol and trimetazidine groups were not statistically significant (p\>0.05) ([Table I](#tI-etm-0-0-3363){ref-type="table"}).

### Comparison of heart rate and blood pressure prior to and after treatment

Prior to treatment, the heart rate, blood pressure (systolic and diastolic) of the three groups were not statistically different (p\>0.05). Following treatment, the differences of heart rate, blood pressure (systolic and diastolic) of the three groups were statistically different (p\<0.05). The heart rate, blood pressure (systolic and diastolic) of the carvedilol and trimetazidine groups were significantly lower than those of the control groups (p\<0.05). However, differences between the carvedilol and trimetazidine groups were not statistically significant (p\>0.05) ([Table II](#tII-etm-0-0-3363){ref-type="table"}).

### Comparison of cardiac enlargement indices prior to and after treatment

Prior to treatment, the cardiothoracic proportion and left ventricular internal diameter of the three groups were not statistically different (p\>0.05). Following treatment, differences of cardiothoracic proportion and left ventricular internal diameter of the three groups were statistically different (p\<0.05). The cardiothoracic proportion and left ventricular internal diameter of the carvedilol and trimetazidine groups were significantly higher than those of the control group (p\<0.05). However, the differences between the carvedilol and trimetazidine groups were not statistically significant (p\>0.05) ([Table III](#tIII-etm-0-0-3363){ref-type="table"}).

### Comparison of clinical effects

Differences of clinical effects of the three groups were statistically different. The clinical effects of the carvedilol and trimetazidine groups were significantly improved compared to the control group (p\<0.05). On the other hand, the differences between the carvedilol and trimetazidine groups were not statistically significant (p\>0.05) ([Table IV](#tIV-etm-0-0-3363){ref-type="table"}). In addition, there were no obvious adverse reactions in any of the three groups.

Discussion
==========

Alcoholic myocardiopathy is a type of non-ischemic dilated cardiomyopathy caused by long-term alcohol consumption ([@b4-etm-0-0-3363]). The mechanisms by which ethanol can induce cardiomyopathy include destruction of the integrity of myocardial cell membrane and effects on ion exchange and information transfer of various cardiac muscle cells; functional change of mitochondria and other organelles, leading to shortage of myocardial energy; abnormal fat deposition and changes of activity of ATP and inhibition of myocardial activity; imbalance of nutrition and aggravation of myocardial damages ([@b5-etm-0-0-3363]--[@b7-etm-0-0-3363]). In addition, ethanol can also seriously affect the permeability of ions, leading to loss of potassium phosphate and calcium overload, which further inhibits the contraction and relaxation of myocardium. The clinical manifestations of alcoholic cardiomyopathy are diverse, mainly including arrhythmia, heart failure and cardiac insufficiency. Alcoholic myocardiopathy mainly occurs in men and accounts for 90% ([@b8-etm-0-0-3363]). The study by Schwarz *et al* ([@b9-etm-0-0-3363]) showed that alcoholic cardiomyopathy accounted for approximately 1/3 of dilated cardiomyopathy.

Patients with relatively milder symptoms may gradually recover following discontinuation of alcohol consumption. However, a patient with severe symptoms should accept drug treatment. Common drugs include diuretics, digitalis, angiectasis drugs, ACEI, β-blockers, hypokalemia and hypomagnesemia ([@b10-etm-0-0-3363],[@b11-etm-0-0-3363]). Carvedilol is a β-blocker that may block the receptors and relax vessels. Trimetazidine is an anti-ischemic drug used for optimizing myocardial energy metabolism, which may affect the metabolism of myocardial cells, improve tissue tolerance to hypoxia and eliminate oxygen-free radicals ([@b12-etm-0-0-3363]). In the present study, carvedilol and trimetazidine were used to treat alcoholic myocardiopathy. The results strongly suggest the benefits of carvedilol and trimetazidine for the treatment of alcohol-induced myocardiopathy. In comparison to the control groups, the treated groups showed significantly higher LVEF and CRP, farther 6-min walking distance, lower heart rate and blood pressure (systolic and diastolic), lower cardiothoracic proportion and left ventricular internal diameter, along with better clinical effects. A comparison of the above indicators between the carvedilol and trimetazidine groups revealed that differences were statistically non-significant, indicating that the curative effects of carvedilol and trimetazidine for the treatment of alcoholic myocardiopathy were similar. The results were consistent with earlier studies of Duan *et al* ([@b13-etm-0-0-3363]) and Dijkstra *et al* ([@b14-etm-0-0-3363]), indicating that carvedilol and trimetazidine were capable of improving cardiac function and heart expansion without associated risk.

###### 

Comparison of cardiac function indexes before and after treatment (mean ± SD).

                       LVEF (%)   CRP (mg/l)                                               6-min walking distance (m)                                                                        
  --------------- ---- ---------- -------------------------------------------------------- ---------------------------- ------------------------------------------------------- ------------ ----------------------------------------------------------
  Control         20   37.4±8.2   41.4±7.9                                                 12.3±1.3                     8.8±0.9                                                 300.7±46.3   474.8±58.2
  Carvedilol      20   36.9±9.1   44.8±7.9^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^   12.3±1.3                     5.1±0.6^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^   298.9±45.1   540.7±48.2^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^
  Trimetazidine   20   36.8±8.5   45.2±8.2^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^   12.3±1.3                     5.3±0.7^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^   298.9±45.1   546.4±69.4^[a](#tfn2-etm-0-0-3363){ref-type="table-fn"}^
  F                    0.642      3.714                                                    0.000                        6.732                                                   1.246        11.484
  P-value              \>0.05     \<0.05                                                   \>0.05                       \<0.05                                                  \>0.05       \<0.05

LVEF, left ventricular ejection fraction; CRP, C-reactive protein. Compared with the control group

P\<0.05.

###### 

Comparison of the heart rate and blood pressure prior to and after treatment (mean ± SD).

                       Heart rate (times/min)   Systolic pressure (mmHg)                             Diastolic pressure (mmHg)                                                                   
  --------------- ---- ------------------------ ---------------------------------------------------- --------------------------- ------------------------------------------------------ -------- -----------------------------------------------------
  Control         20   90±19                    86±18                                                147±27                      137±69                                                 79±11    74±10
  Carvedilol      20   89±18                    76±7^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^   149±26                      122±71^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^   78±10    68±11^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^
  Trimetazidine   20   91±18                    75±8^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^   146±27                      120±71^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^   80±12    65±10^[a](#tfn4-etm-0-0-3363){ref-type="table-fn"}^
  F                    0.843                    7.241                                                0.116                       5.384                                                  0.942    4.926
  P-value              \>0.05                   \<0.05                                               \>0.05                      \<0.05                                                 \>0.05   \<0.05

1 mmHg=0.133 kPa; compared with the control group:

p\<0.05.

###### 

Comparison of cardiac enlargement indices prior to and after treatment (mean ± SD).

                       CTR (%)     LVID (%)               
  --------------- ---- ----------- ----------- ---------- --------------------------------------------------------
  Control         20   0.68±0.11   0.64±0.10   58.8±0.7   52.6±0.5
  Carvedilol      20   0.66±0.09   0.55±0.12   59.7±0.6   46.5±0.8^[a](#tfn6-etm-0-0-3363){ref-type="table-fn"}^
  Trimetazidine   20   0.71±0.13   0.51±0.08   59.2±0.7   45.8±0.9^[a](#tfn6-etm-0-0-3363){ref-type="table-fn"}^
  F                    0.347       3.972       0.142      4.286
  P-value              \>0.05      \<0.05      \>0.05     \<0.05

CTR, cardiothoracic. LVID, left ventricular internal diameter. Compared with the control group

p\<0.05.

###### 

Comparison of the clinical effects in different groups.

  Group           Case   Excellence   Effective   Ineffective
  --------------- ------ ------------ ----------- -------------
  Control         20       4          8           8
  Carvedilol      20     11           7           2
  Trimetazidine   20     12           7           1
